ABSTRACT The use of a right or left lateral thoracotomy is described as an alternative approach to revisional coronary artery surgery for patients with patent anterior grafts. Five patients underwent successful revisional coronary artery grafting with a total of three internal mammary artery grafts and three saphenous vein grafts. This is a safe technique in patients for whom repeat median sternotomy is potentially hazardous, notably those with patent anterior grafts or close apposition of the heart to the sternal table.
Revisional surgery for patients who have undergone coronary artery bypass grafting is likely to increase considerably within the next decade' because of occlusion of existing grafts or progression of disease in previously ungrafted vessels,2`4 or both. Generally, mortality rates are somewhat higher than for the first operation,' 5although results approaching those of the initial procedures may be achieved.2`4 Perhaps the greatest hazards of revisional surgery are injury to patent anterior grafts and catastrophic haemorrhage from damage to one of the cardiac chambers at the time of sternal re-entry. 6 Injury to patent grafts is especially dangerous, with an associated mortality rate of up to 50%. 6 We wish to highlight an alternative approach to repeat median sternotomy for revisional coronary artery bypass grafting, based on a right or left lateral thoracotomy, which we have used successfully in five patients, to avoid the risk of injury to patent anterior grafts. We believe that others may find this technique of value and wish to emphasise the availability of the internal mammary artery at lateral thoracotomy.
Patients and technique
Details of the patients are summarised in table 1 and  the operative technique in table 2 . Patients were positioned and draped for anterolateral thoracotomy to allow access to both groins, and to an appropriate segment of saphenous vein where this was to be used for grafting. The upper groin was dissected to expose the femoral vessels at the same time as the thoracotomy was performed. When the chest had been opened the internal mammary artery was dissected out in those cases where it was planned to use this as a graft.
For a left sided approach initial partial bypass was established with venous drainage from the left common femoral vein and arterial return to either the left femoral artery or the descending thoracic aorta. When partial bypass had been started a venous cannula was inserted into the pulmonary artery, thus providing sufficient drainage to achieve the predicted bypass flow. For a right sided approach conventional venous drainage was effected via transatrial caval pipes with arterial return to the right femoral artery.
With the institution of bypass, systemic cooling was carried out, the heart was electively fibrillated, and, when the operation was performed from the left side, a left ventricular apical vent was usually inserted. It was found that previous grafts could be palpated and therefore avoided while the pericardium was being opened. Coronary occluders (Surgitext, Xomed, Zimmer Bros, Swindon) were used to enhance the operating conditions while the distal anastomoses were being made. Vein grafts were placed from the thoracic aorta to circumflex vessels, the left pulmonary ligament being divided to provide the most direct route. The chest was closed routinely with pericostal and layered polyglycolic acid sutures, and basal and apical underwater seal drains were used. 692 group.bmj.com on April 13, 2017 -Published by http://thorax.bmj.com/ Downloaded from Avoidance ofpatent anterior grafts at revisional coronary artery surgery: use of a lateral thoracotomy approach 693 Although adhesions were encountered, these proved much less troublesome than those we experience at conventional repeat median sternotomy and problems of bleeding did not occur. One patient developed a minor degree of Erb's palsy, which responded well to physiotherapy, and one required low dose inotropic support on the night of surgery. All patients made good recoveries and were discharged to their homes or to convalescence between 8-11 days after operation.
Discussion
The use of a left lateral thoracotomy approach has been described in a total of 18 patients having revisional coronary artery bypass grafting,7 -9 although we are not aware of any previously reported use of a right thoracotomy for this purpose. Several technical points arise from our experience and deserve emphasis.
Firstly, with regard to cannulation, we found the addition of a venous cannula in the pulmonary artery of benefit for achieving venous drainage adequate to attain full flow. As noted by Ungerleider et al9 femoral arterial cannulation for arterial return is not required when the left approach is used as this can be achieved by direct cannulation of the descending thoracic aorta with a flexible armoured cannula with a long tip.
Secondly, the right or left internal mammary artery Walker, Sang is if anything more easily taken down with this approach (fig 1) , although access is restricted to the ipsilateral artery. Indeed, the first attempts to use this graft were made through a lateral thoracotomy.'0 The ready availability of the internal mammary artery is a considerable advantage in view of the desirability of using this conduit wherever possible in revisional surgery when previous vein grafts have failed.
Thirdly, when the operation is performed from the left, we have found that, contrary to the observations ofCheung et al,7 opening the pericardium posterior to the left phrenic nerve is preferable as blood tends to accumulate within a pericardial pocket if the incision is made anteriorly, thus obscuring the operative field for proximal circumflex grafts.
Fourthly, unlike previous authors, we have found that we can conveniently place saphenous vein grafts directly in the circumflex system from the descending aorta (fig 2) after the pulmonary ligament has been mobilised rather than constructing a U shaped graft below the ligament7 from the descending aorta or leading a graft down from the subclavian artery.89
Finally, one of the advantages of the approach is the avoidance of dissection anteriorly, where adhesions are thickest and patent grafts at risk; but this has created some difficulty in subsequent cardioversion from fibrillation at the end of the procedure through a right thoracotomy, as internal paddles could not be . 
